THERATPEL R EA LTI RS
35 336 36 0% 36K SO OO OO ORI

o:o ﬁi ?—J- 5(«&4 £ ?ﬁ'—f Eﬁf&gﬁ’{%} Av\"}% .
®%  Military Expenditure, Economic Growth and Real Interest Rates <

356K OIOIORIOIGIOIGIIOIOICIIRENOIOIOIRIRK

vags RN LFESIFR
% %% NSC—90—2415—H—034—010
HFHF 2001 & 08 01 p % 2002 & 07 * 31 f

TEFAEA L BETR
e SRR = IR
FESEAR CFEE FRET

A KSR e BT RE 2
IENE G S i N - S
DL<M%&;1*P”QH$

m%ﬁgéwﬁﬁ4£@%~m -
DW%@ﬁpiﬁéwFF“ﬁwa—

HEEe: P Fe B ERE

P X R 91 & 10 ' 10 F



T JXfa ]

“ﬁﬁﬁiﬁgiﬁpiﬁéﬁ%ﬁé

HIEVD SR R T B L S A
Preparation of NSC Project Reports

R
79102001 & 8
LA AR

-~ R

ﬁté—%u%u“ L NG KALNE:
i o M
*Jpa:ﬁ”i@gf ;mw}?@. G| Rl
TR R @m@umwﬁm
BRSNS 0 £ HR IR -

ISR © FEpe S BOTAE i

Abstract

This paper develops an endogenous
growth model with endogenous leisure-labor
choice to examine how the military
expenditure will govern economic growth
and real interest rates. It is found that an
increase in military spending will stimulate
the growth rate and raise real interest rates in
the long run.
Keywords: Economic growth, defense
spending, real interest rates

T RETEEEIRY

This paper formulates a simple
endogenous growth model with endogenous
leisure-labor choice to study how the military
spending and income tax will govern
economic growth and real interest rates.
In his often-cited paper, Benoit (1973)(1978)
uses 44 less developed countries during the
1950-1965 period concludes that defense
spending will stimulate economic growth, is
often called the Benoit hypothesis. But the
subsequent researches show an inconsistent
conclusion on this subject. For example,
Macnair et al.(1995), Brumm (1997) and
Murdoch et al's (1997) findings support
Benoit hypothesis; Biswas and Ram (1986)
and Huang and Mintz (1990)(1991) conclude
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no significant effect of defense spending on
economic growth; on the other hand, Deger
and Smith (1983), Faini et al. (1984) and
Deger (1986) show a negative of defense
spending on growth.

On the other hands, the interaction
between government expenditures and the
real interest rates is another controversial
subject in the theoretical prediction and
empirical ~ observation. Barro  (1984),
Blanchard and Fischer (1989) and Romer
(1996) indicate that permanent increases in
government spending do not affect real
interest rates while temporary increases in
government spending raises real interest rates.
However, empirical evidence shows an
inconsistent conclusion on this subject. As
Barro (1984) (1989) claims, the U. S. data do
not confirm a positive effect of wartime
spending on real interest rates.  Specifically,
real interest rates appears lower during wars.
But the U. K. data are consistent with the
prediction of theory.

» The Model

Consider an economy consisting of a
representative household and a government.
The household produces a single composite
commodity which can be consumed,
accumulated as capital, and paid for tax.
The government provides defense security by
means of spending on arms accumulation.

The representative household derives
positive utility from consumption, ¢, and
the home weapon stock, M , and derives
negative utility from labor, A. With this
understanding, the household chooses
consumption and leisure so as to maximize
the discounted sum of utility subject to
budget constraint equation, and given the
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initial capital. The maximization problem
of the representative household can be
expressed as:

j(lnc +nlnM —0InNedr, (1)
0

st. Be(1=Dk* MV —c=T, (2)
where an overdot denotes the rate of change
with respect to time, p is the subjective

time preference rate, 7 is the income tax
rate, 7 is a lump-sum tax, and the
parameters 77 and 6 measure the impact
of home weapon stock and labor on the
welfare of the household, respectively. The
restriction 0<e&<1 is imposed to ensure

positive ~ but  diminishing  marginal
productivity of labor. Using equation (1)
and (2), the optimal condition in
consumption is given by:
(1-7)e
= , 3
P Q 3)
& & 0
==—=a(l-7)=-p, 4
0 ¢ (1-7) P (4)

where 0<(1-7)e/f6<1 is
propensity of consumption.

The government is assumed to collect
its income tax revenue and lump-sum tax
revenue to  finance the  armament
procurement. In order to sustain an
equilibrium with balanced growth, following
Turnovsky (1995) and Bruce and Trunovsky
(1999), assume that the government sets its
weapon procurement expenditure, g, as a

fixed fraction of output, that is:
g=p0=pk°M"™)\; 0<pB<1.(5
The parameter [ usually is interpreted as

an index of the defense burden. In addition,
the government budget constraint is given
by:

k"M N +T =g=Bk“M"“\ . (6)
Assuming, for simplicity, that home weapon
does not depreciate, the stock of home

marginal

weapon accumulation process can be
described by:
Me= Bk M'")° . (7)

Plugging equations (3) and (6) into (2), the
resource constraint for the whole economy is
given by:

Be[l-B-¢/010. (2a)

Along a balanced growth path, private
consumption, private capital stock, public
capital stock and home weapon stock will
grow at the same rate. Let »* be the
steady-state growth rate, and note that
FOo=&8c=Rk=M/M=y* is held in
the steady-growth equilibrium. It is quite
easy to infer from equations (4) and (2a) that:

o 0=po-(-0elp

@
w=ab0(l-7)-(1-p)0+(1-1)¢
We confine our analysis to the situation
where the economy exhibits a positive
sustained growth and the agent’s utility is
bounded, so in what follows the restrictions
w>0 and (A-p)0-(1-7)e>0 are
imposed.

Using equation (8), we have following
comparative statics:

¥ _40%(1-
oy* —ab (1 r)p<0,

where

o o’

* 21—
ot _atU-pp_,
ot w

Obviously, a permanent rise in the defense
burden will lower the steady-state growth
rate, while a permanent rise in income tax
rate will stimulate the steady-state growth
rate. Intuitively speaking, a rise in defense
spending will lower the marginal propensity
of saving, and a rise in income tax rate will
increase the marginal propensity of saving.
Hence, a permanent rise in the defense
spending will decrease economic growth and
a permanent rise in the income tax rate will
increase steady-state growth rate.

PY -~ Military Expenditure and Real

Interest Rates

In this section we turn to examine how
the transitional adjustment of real interest
rates will exhibit following an unanticipated
temporary increase in military expenditures.

Following Futagami et al. (1993), Barro
and Sala-i-Martin (1995) and Faig (1995),
we define x=0Q/k. From equations (2a)

and (4), the dynamic system in terms of the
transformed variable is given by:

i&=a)t9x—p. 9)
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Define z=(Q/k)™" and use equation (9),

the dynamics of the economy can be
expressed by the transformed variables z:

= pz—o.
Obviously, the characteristic root of the
system is positive. The general solution for
z thus can be described as:

z=z*+Be”. (10)
where z*=w/p is the steady-state value of
z and B is an undetermined coefficient.

We first trace the evolution of the
economy following an  unanticipated
temporary rise in military expenditures.
Assume that initially the economy is in a
steady state with S = f,. The experiment
we conduct is that, at =0, the authority
increases its defense burden from S, to p,
and at the same time announces that defense
burden will return to its original level S, at
a specific date =T ' Base on the general
solution of z reported in equation (10), we

can use the following equation to express the
feature of such a policy switch:

z*(fo); t=0"
z,=3z*(B)+Be’; 0" <t<T™ (11)
z*(fo); T" <t
where 0~ and 0" denote the instant before
and after a rise in defense spending,
respectively; T~ and 7T denote the

instant before and after the reversion of
military expenditures, respectively. There
are some supplementary explanations for the
specifications of equation (11). First, at
time 0 , the economy is in its stationary
equilibrium with S = f,; the stationary
value of z thus are associated with S, .
Second, during the dates between 0~ and
T~ , the military expenditure has increased,
and the steady-state value of z thus are
correspond to f3,; while T° onward, the

defense burden will return from f, tof,,

and the steady-state value of z corresponds
to Bo Third, as

"It should be noted that the special situation where
T — oo implies an permanent shock.

z*(By)

T t>
Figure 1
the defense burden will return from f,

to B, at the moment of time 7", the
stability of the system requires the economy

to move exactly to the steady-state
equilibrium associated with 3, at that
instant of time. This means the

undetermined coefficient associated with
unstable eigenvalue, namely B*, must be

set to zero from 7" onwards.

To understand the exact path of z, we
must solve an appropriate value for B .
The  continuity  condition  of  the

forward-looking model requires z - =z . .

Substituting equation (11) into this continuity
condition yields:

2*(B)+Be” =z*(fy).

It gives:

B=[z*(fy)—z* (Bl <0. (12)
Substituting the value of B in equation (12)
into (11), we have the complete solution for
zZ . Furthermore, it is obvious from
equation (11) that, at the instant of the policy
expansion, the instantaneous jump of z is

2 —zy =[2*(B)=2* (Bl - T)>0 .
Figure 1 illustrates the transitional behavior
of z in response to an unanticipated
temporary shock in defense burden. As
indicated in Figure 1, at the instant 0", z

will immediately rise from z*(f,) to z..

Subsequently, from 0" to 7=, as the
arrows indicate, z continues to fall. At



time 7T, when defense burden reverses to its

A
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Figure 2

original level f,, z exactly reaches the
steady-state equilibrium z* ().

Given that the real interest rate, r, is
the marginal physical product of capital, we
have:

r=00/0k=a(Q/k)y=cz"".  (13)
Accordingly, we can infer the transitional
behavior of r from observing the dynamic
adjustment of z. The time path of r is
presented in Figure 2. At the instant 0",

z rises on impact from z*(f;) to z.,

implying that » falls on impact from
r*(p,) to r..Subsequently, z continues

to fall from date 0" to 7~ , and
accordingly » rises monotonically over

From 7* onward, defense burden
both z

and r stay put at their stationary levels
z*¥(f,) and r*(B,).° It is clear in

Figure 2 that the real interest rate is lower
than its initial level r*(fB,) during the

time.”
reverses to its original level f,,

period that the government actually boosts
defense expenditures. This result can be
viewed as a plausible vehicle to solve the
puzzle why the real interest rate appears

* Differentiating equation (13) with respect to time
gives 8= —oz 2 &,

3 The long-run relationship between the real interest
rate and defense burden is

or*/0f=—al p(z¥)? <0.

lower during wars.

=+ ~ Concluding Remarks

This paper develops an endogenous
growth model with endogenous leisure-labor
choice to examine the macroeconomic effect
of military spending on economic growth and
real interest rates. Based on the framework,
two main conclusions are drawn. First, a
permanent rise in defense spending will
depress the balanced growth rate, this result
runs sharp contrast to the Beonit (1973, 1978)
empirical findings.  Second, a rises in
defense burden will lower the real interest
rate in the long run, the real interest rate rises
over time during the high military
expenditure period, but is lower than the
long-run interest rate.
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